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Abstract: 6 
Objective 7 
Strength training acute programme variables (APVs) can impact tibiofemoral joint injury outcomes. 8 
Exercise descriptors (EDs; e.g. patient-position) specify configurations within which APVs are applied. 9 
Evidence-based practice depends on adequate reporting of APVs and EDs to replicate strength training 10 
interventions in clinical practice. This systematic review assessed APV and ED reporting for adults with 11 
tibiofemoral joint injury (anterior cruciate ligament (ACL)/posterior cruciate ligament (PCL)/medial 12 
collateral ligament (MCL)/lateral collateral ligament (LCL)/meniscus/hyaline cartilage (HC)).  13 
Methods 14 
PRISMA guidelines were followed. Specific key-term combinations were employed and database 15 
searches performed. Descriptive/observational/experimental studies were included (2006-2018). 16 
Studies needed to report pre-defined APVs or EDs for ≥ 51% of all exercises to be included. Frequency 17 
counts were made of studies adequately reporting APVs and EDs. 18 
Results 19 
Sixteen articles were included (ACL=13; meniscus=3). No PCL/MCL/LCL/HC articles were identified. Of 20 
nine APVs, five and four were consistently reported by the majority of ACL (≥7) and meniscal (≥2) 21 
studies, respectively. Of eight EDs, four were consistently reported by the majority of both ACL (≥8) and 22 
meniscal (≥2) studies. 23 
Conclusion 24 
Many APVs and EDs were not adequately reported. Future studies should better document APVs and 25 
EDs for higher standards of intervention reporting and enhanced translation of research to clinical 26 
practice. 27 
 28 
 29 
 30 
 31 
 32 
 33 
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1. Introduction 34 
The knee joint is one of the largest and most commonly injured joints in the body, accounting for 15-35 
18% of musculoskeletal injuries per year [1, 2]. Tibiofemoral joint (TFJ) injuries include anterior cruciate 36 
ligament (ACL), posterior cruciate ligament (PCL), medial collateral ligament (MCL), lateral collateral 37 
ligament (LCL), meniscus, hyaline cartilage, and proximal tibia and distal femur bone injuries, together 38 
yielding a prevalence of 77-90% of all knee injuries [3, 4]. Such injuries impact healthcare systems due to 39 
frequent need for acute medical/surgical intervention [3-5], the financial cost of such interventions 40 
often being the highest of all sports injuries [5, 6]. In Europe, healthcare costs of acute cruciate ligament 41 
injuries exceed those of other TFJ injuries [5]. In the United States, healthcare costs of ACL surgery are 42 
also some of the highest of all TFJ injuries, a nationwide annual cost estimate exceeding one billion 43 
dollars [7, 8]. Further, TFJ injury rehabilitation can last many months [9], and approximately 50% of 44 
patients experiencing ACL and/or meniscus injury can present with further healthcare needs 10-20 years 45 
later because of symptomatic knee osteoarthritis [10, 11]. Therefore, TFJ injuries can represent a major 46 
burden for healthcare systems due to short- and long-term financial costs. 47 
Common impairments following TFJ injury include pain [12, 13], effusion [14, 15], muscle weakness [16-48 
18], and decreased bone mineral density [19-21]. Activity limitations, such as a decreased ability to 49 
perform gait and activities of daily living, are commonly present after TFJ injury [22, 23]. Restricted 50 
participation in society, such as a decreased ability to perform occupational tasks and sporting activities, 51 
can typically also be observed after TFJ injury [24, 25]. Consequently, TFJ injuries can result in 52 
widespread effects across individuals’ day-to-day lives.  53 
Rehabilitation strength training (hereafter, ‘strength training’) is a critical component of rehabilitation 54 
for individuals with TFJ injury [26, 27], being able to modify the magnitude of an inflammatory process 55 
[28] and resolve specific post-injury impairments such as muscle weakness and reduced bone mineral 56 
density [29, 30]. Further, knee muscle strength is positively correlated with the performance of 57 
functional tasks [31, 32] and is associated with more favourable patient-reported outcomes after TFJ 58 
injury and surgery [33-35]. Strength training after TFJ injury is, therefore, clinically important for 59 
resolving impairments, mitigating activity limitations, and facilitating injured individuals’ return to 60 
participation in society. 61 
A safe and effective strength training programme after TFJ injury and surgery should be designed based 62 
on sound scientific and clinical principles [27]; this requires specific acute programme variables (APVs) 63 
(Table 1) to be appropriately combined in order to elicit and optimise desired physiological and physical 64 
responses in the body [36-40]. For example: from a safety perspective isometric muscle actions are 65 
often performed in rehabilitation at one point in a range-of-motion for some form of short-term joint 66 
protection [41] because anisometric (dynamic) muscle actions may initially overload healing tissues; 67 
from an effectiveness perspective APVs can be manipulated to specifically enhance knee extension 68 
isometric relative strength [42], to enhance cortical bone characteristics [43], and to modify TFJ stiffness 69 
[44]. Sufficient exercise descriptors (EDs) (Table 1) are required for clinicians to understand exercise 70 
configurations. For example: from a safety perspective some loading methods are consistent, almost 71 
insusceptible to material fatigue, and preferable if highly controlled rehabilitation loads are desired (e.g. 72 
fixed mass of a metal ankle weight), whereas others are not (e.g. elastic resistance) [45, 46]; from an 73 
effectiveness perspective double-leg exercises can result in patients ‘cheating’ with the uninjured leg 74 
and avoiding clinically appropriate loading of the injured leg [47]. Failure to report all clinically important 75 
details that include APVs and EDs can, therefore, result in potentially unsafe and low effectiveness 76 
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strength training programmes when clinicians attempt to translate research findings to their day-to-day 77 
clinical practice [36, 40, 48, 49]. Further, inadequate reporting of APVs and EDs could likely even impact 78 
on the initial uptake of research findings by responsible clinicians because there would not be sufficient 79 
information as a starting point for administering an intervention for which said clinicians would legally 80 
be liable. 81 
 82 
Table 1. Acute Programme Variables and Exercise Descriptors for Tibiofemoral Joint Rehabilitation 83 
Strength Training* 84 
Acute Programme Variables (APVs) Exercise Descriptors (EDs) 
Exercise order 
Type of muscle action (isometric, 
anisometric) 
Number of sets 
Number of repetitions 
Magnitude of load 
Velocity of movement 
Between-set rest period 
Weekly frequency of sessions  
Number of rest days between sessions 
Compound or isolated exercise  
Patient position  
Single- or double-leg exercise 
Joint angle/arc-of-motion 
Loading method 
Total duration of programme 
Unsupervised/supervised exercise 
Progression criteria for exercise** 
 
*Modified from: Augustsson [36], Kraemer and Koziris [40], and Toigo and Boutellier [37]. **Refers to 85 
objective measurement-based progression criteria (i.e. goal = e.g. pre-defined number of repetitions per 86 
set) versus time-based progression criteria. 87 
 88 
For clinicians to adhere to evidence-based practice principles and replicate strength training 89 
interventions in day-to-day clinical practice depends on whether APVs and EDs are adequately reported 90 
in the scientific literature [48-50]. One recent systematic review [36] investigated reporting of APVs and 91 
EDs in ACL rehabilitation between 1983 and 2012; the main finding was that of the six studies that 92 
fulfilled the review’s inclusion criteria only two “arguably” reported sufficient APV information, whilst 93 
the other four did not provide APV information such as frequency or intensity of training sessions. 94 
Although the systematic review [36] is useful for understanding some aspects of the reporting of APVs in 95 
knee strength training, relative to the APVs and EDs listed in Table 1, the review did not examine the 96 
reporting of other clinically important APVs and EDs (e.g. arc-of-motion, single- or double-leg exercise). 97 
The present authors have been unable to identify any systematic reviews specifically on reporting of 98 
APVs and EDs in strength training for individuals with PCL, MCL, LCL, meniscal, or hyaline cartilage injury. 99 
As such, it is unclear whether reporting of APVs and EDs in scientific literature investigating strength 100 
training for individuals with TFJ soft tissue injury can be considered adequate for translation to clinical 101 
practice. Because of the safety and effectiveness considerations outlined previously, and because of the 102 
fundamental reporting detail needed for the responsible translation of research to clinical practice also 103 
outlined previously, the purpose of this systematic review was to determine the extent to which APVs 104 
and EDs are adequately reported in studies of adults with TFJ soft tissue injury. We hypothesized that 105 
strength training APVs and EDs would not be adequately reported by the majority of included studies for 106 
ACL, PCL, MCL, LCL, meniscal, or hyaline cartilage injury. This systematic review will differ from recent 107 
previous work [36] in that it will focus on more than one type of TFJ injury, assess a greater number of 108 
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APVs and EDs, and encompass more recent research. The anticipated significance of this review is that it 109 
will yield important information that helps focus enhanced reporting of TFJ strength training 110 
interventions in future research. 111 
 112 
2. Methods 113 
This review was registered on the International Prospective Register of Systematic Reviews (PROSPERO: 114 
ID = CRD42016042315)[51], and followed all relevant items in the Preferred Reporting Items for 115 
Systematic Reviews and Meta-Analyses (PRISMA) guidelines [52, 53]. 116 
 117 
2.1 Search Strategy 118 
Comprehensive electronic searches were performed on 14th March 2018 using two medical databases 119 
(PubMed, MEDLINE), two allied health databases (PEDro, CINAHL), and one sports database 120 
(SportDiscuss) using specific combinations of pre-defined key terms (Table 2). We did not use Medical 121 
Subject Heading (MeSH) terms because research studies are listed in PubMed long before being indexed 122 
with MeSH terms; this means that placing emphasis on the use of MeSH terms can result in the most 123 
recently listed research studies not being captured and missed [54]. Piloting of our specific combinations 124 
of pre-defined key terms and study selection process was performed and found to be effective. 125 
 126 
Table 2. Pre-defined Key Terms and Key Term Combinations for Literature Searches 127 
Item 1 With/without Item 2 And Item 3 And Item 4 
Anterior Cruciate Ligament 
Posterior Cruciate Ligament 
Medial Collateral Ligament 
Lateral Collateral Ligament 
Meniscus   
Hyaline Cartilage 
Cartilage 
Deficient 
Conservative 
Reconstruction 
Repair 
Rehabilitation Strength training 
Resistance training 
Weight training 
 128 
This review only considered TFJ soft tissue injury studies involving adults (age ≥ 18 years) and that were 129 
of descriptive (case series), analytic-observational (cohort, case-control), and analytic-experimental 130 
(randomised controlled trial) design [55, 56]. Tibiofemoral joint soft tissue injury was defined as any 131 
injury that involved the ACL, PCL, MCL, LCL, medial/lateral meniscus, and hyaline cartilage. Included 132 
studies employed strength training methods that used a fixed mass as the means of providing exercise 133 
resistance (e.g. ankle-weight, plate-loaded resistance training machine, free-weight, body-weight). 134 
Studies were excluded from this review if participants were age < 18 years, had sustained a TFJ bone 135 
injury, had a patellofemoral joint injury, or had patellar tendinopathy. Studies were also excluded if they 136 
primarily used elastic, hydraulic, or pneumatic exercise resistance (‘primarily used’ was defined as ≥ 51% 137 
of all exercises), or used mixed-modality interventions (e.g. strength training + electrical stimulation).  138 
 139 
Only articles published from 1st January 2006 onwards were considered because it was in 2006 that 140 
Toigo and Boutellier [37] called for enhanced strength training programme reporting with uninjured 141 
individuals. However, recognizing the call from Toigo and Boutellier [37] referred to uninjured 142 
individuals, we were only interested in APVs and EDs we considered most important in clinical practice 143 
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(Table 1) and as classically defined and prioritised in previous clinically-focused publications [36, 40]. We 144 
also only considered articles published from 1st January 2006 onwards because, as practicing clinicians 145 
with >37 years of collective clinical experience, and given the ongoing year-to-year rapid evolution of 146 
surgical techniques and post-injury/post-surgery restrictions, we deemed that research published no 147 
longer than approximately 10 years ago was of most interest relative to the design and application of 148 
present day knee strength training programmes. 149 
 150 
Following database searches, duplicates were removed prior to two of the research team members 151 
independently screening abstracts to ascertain eligibility for inclusion in the review. Following abstract 152 
screening, only full-text English language studies were obtained for further assessment of eligibility 153 
through a full text review.  154 
 155 
 156 
2.2 Data extraction and synthesis 157 
Following eligibility assessment, data were extracted and entered into customized Microsoft Excel 158 
spreadsheets (Appendices). Data included study characteristics (e.g. study design, participant 159 
demographics, surgery occurrence), exercise names, and the APVs and EDs listed in Table 1. The 160 
presence or absence of an APV or ED was coded as binary data (1 = present; 0 = absent) for each 161 
exercise. When a study with ambiguous APVs/EDs was identified, the two primary reviewers met to 162 
discuss the study contents and achieve agreement on its eligibility status. If the meeting failed to resolve 163 
any ambiguity, the third member of the research team facilitated a consensus regarding final eligibility 164 
for inclusion in this review. This review focused simply on the extent to which APVs and EDs were 165 
reported by eligible studies. This review did not focus on the outcome (efficacy, effectiveness) of any 166 
intervention. Therefore, risk of bias within studies was not relevant to the purpose of this review and a 167 
quality assessment of included studies was not performed. 168 
 169 
2.3 Data Analysis 170 
For all included studies, frequency counts were made for the presence of APVs and EDs. Because 171 
different studies contain different numbers of exercises, we defined ‘adequately reported’ as where an 172 
individual study reported an APV and/or ED for ≥ 51% of all of its exercises (i.e. the majority of all 173 
exercises). Proportions were then calculated to describe the percentage of studies that reported APVs 174 
and/or EDs: APV proportion (%) = (number of studies with APV present ÷ total number of studies 175 
included in review) × 100; ED proportion (%) = (number of studies with ED present ÷ total number of 176 
studies included in review) × 100. 177 
 178 
3. Results 179 
Details of the search results and study identification process are presented in Figure 1. Full details and 180 
characteristics of the 16 studies included for final data synthesis can be found in the Appendices. 181 
 182 
 183 
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Figure 1. PRISMA Flowchart 184 
 185 
 186 
 187 
Of the 16 studies, 13 (81%) pertained to ACL injury [44, 57-68], the remaining three (19%) pertaining to 188 
meniscal injury [69-71]. No eligible articles were found for PCL, MCL, LCL, or hyaline cartilage injury.  189 
Of the 13 ACL studies, 12 were randomised controlled trials and one was a single cohort study. Mean 190 
participant age ranged from 22 to 35 years, with nine studies including both male and female 191 
participants. Nine studies included an ACL-reconstruction sample, four studies included an ACL-deficient 192 
sample. Acute programme variable and ED frequency counts for the ACL studies are presented in Figure 193 
2 and Figure 3. Of the 13 included studies, there was great variation in the percentage of studies 194 
adequately reporting specific APVs (range 0-92%): exercise order 0%, type of muscle action (isometric, 195 
anisometric) 85%, number of sets 85%, number of repetitions 92%, magnitude of load 54%, velocity of 196 
movement 8%, between-set rest period 31%, weekly frequency of sessions 85%, number of rest days 197 
between sessions 0%. There was also great variation in the percentage of studies adequately reporting 198 
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specific EDs (range 15-100%): compound or isolated exercise 92%, patient position 54%, single- or 199 
double-leg exercise 62%, joint angle/arc-of-motion 15%, loading method 38%, total duration of 200 
programme 100%, unsupervised/supervised exercise 85%, progression criteria 31%.  201 
Of all APVs, only 5/9 (56%) were adequately reported (type of muscle action, number of sets, number of 202 
repetitions, magnitude of load, weekly frequency of sessions). Of all EDs, only 4/8 (50%) were 203 
adequately reported (compound/isolated exercise, single-/double-leg exercise, total duration of 204 
programme, unsupervised/supervised exercise).  205 
 206 
Figure 2. Acute Programme Variable (APV) Frequency Count for Anterior Cruciate Ligament Studies 207 
 208 
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Figure 3. Exercise Descriptor (ED) Frequency Count for Anterior Cruciate Ligament Studies 213 
 214 
 215 
 216 
Of the three meniscus studies, two were randomised controlled trials and one was a single cohort study. 217 
Mean participant age ranged from 34 to 55 years, with all studies including both male and female 218 
participants. Two studies included post-meniscectomy samples, one study a meniscus diagnostic 219 
arthroscopy sample. Acute programme variable and ED frequency counts for the meniscus studies are 220 
presented in Figure 4 and Figure 5. Of the three included studies, there was great variation in the 221 
percentage of studies adequately reporting specific APVs (range 0-100%): exercise order 0%, type of 222 
muscle action (isometric, anisometric) 67%, number of sets 67%, number of repetitions 67%, magnitude 223 
of load 33%, velocity of movement 0%, between-set rest period 0%, weekly frequency of sessions 100%, 224 
number of rest days between sessions 0%. There was also great variation in the percentage of studies 225 
adequately reporting specific EDs (range 33-100%): compound or isolated exercise 33%, patient position 226 
33%, single- or double-leg exercise 33%, joint angle/arc-of-motion 33%, loading method 67%, total 227 
duration of programme 100%, unsupervised/supervised exercise 100%, progression criteria 67%. 228 
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Of all APVs, only 4/9 (44%) were adequately reported (type of muscle action, number of sets, number of 230 
repetitions, weekly frequency of sessions). Of all EDs, only 4/8 (50%) were adequately reported (loading 231 
method, total duration of programme, unsupervised/supervised exercise, progression criteria). 232 
 233 
Figure 4. Acute Programme Variable (APV) Frequency Count for Meniscus Studies 234 
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Figure 5. Exercise Descriptor (ED) Frequency Count for Meniscus Studies 242 
 243 
 244 
 245 
Discussion 246 
The purpose of this systematic review was to determine the extent to which strength training APVs and 247 
EDs are reported in studies of adults with TFJ soft tissue injury. We hypothesized that strength training 248 
APVs and EDs would not be adequately reported by the majority of included studies for ACL, PCL, MCL, 249 
LCL, meniscal, or hyaline cartilage injury. The results partially support our hypothesis: APVs were 250 
adequately reported by the majority of ACL studies, but not for meniscal studies. Additionally, EDs were 251 
not adequately reported by the majority of ACL or meniscal studies. No eligible PCL, MCL, LCL, or hyaline 252 
cartilage studies were identified for inclusion in this systematic review. Although the majority of APVs 253 
were adequately reported by the included ACL studies, a large proportion of APVs (4/9, 44%) were not 254 
adequately reported.  255 
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This systematic review differed from recent previous reviews in that it focused on more than one type of 256 
TFJ injury, assessed a greater number of APVs and EDs, and encompassed more recent research. 257 
Relative to ACL injury, our findings are consistent with the systematic review by Augustsson [36] who 258 
identified unsatisfactory reporting of APVs and EDs in strength training programmes. In the previous 259 
review by Augustsson [36], only six studies were included, whereas in the current review 13 studies 260 
were included. Poor and inconsistent reporting of APVs and EDs in strength training has also been 261 
highlighted for other knee conditions including patellofemoral pain [50] and knee osteoarthritis [72]. In 262 
a systematic review including 38 patellofemoral pain studies, Holden et al [50] identified that no single 263 
study provided complete strength training programme information, with number of rest days between 264 
sessions being one of the least reported variables. In another systematic review of 34 knee 265 
osteoarthritis studies, Minshull and Gleeson [72] demonstrated that APVs were inconsistently applied 266 
and insufficiently reported across all studies, with between-set rest periods being one of the least 267 
reported variables. The present work, alongside the work of Augustsson [36], Holden et al [50] and 268 
Minshull and Gleeson [72], highlights the need for more consistent and robust methods of reporting 269 
strength training APVs and EDs in order to facilitate effective knowledge translation and implementation 270 
of evidence-based practice knee rehabilitation. 271 
The vast majority of studies in this review were strength training interventions for ACL injury as opposed 272 
to other TFJ soft tissue injuries, which is likely a reflection of researchers’ preferred foci worldwide 273 
rather than the incidence of other TFJ injuries. Because the majority of studies focused on ACL injuries, 274 
this highlights a severe lack of scientific literature for the rehabilitation for other TFJ soft tissue  injuries 275 
(e.g. PCL, MCL, LCL, hyaline cartilage), despite strength training being considered a critical component 276 
for mitigating impairments and activity limitations, and facilitating an individual’s participation in society 277 
[73].         278 
Exercise order impacts both acute physiological responses and chronic adaptations to strength training 279 
[39]. However, no study identified in this review explicitly stated the order in which exercises were 280 
performed. The potential variation in order of strength training exercises in rehabilitation may lead to 281 
sub-optimal acute physiological responses as well as excessive fatigue which could impact upon more 282 
short- and medium-term clinical outcomes (e.g. activity capability).  283 
The selection of either isometric or anisometric muscle action can be important as they can each elicit 284 
different physiological responses [74-77]. Further, isometric muscle actions are often performed in 285 
rehabilitation at one or more points in a range-of-motion for some form of short-term joint protection 286 
[41] and, therefore, may not result in training adaptations throughout the range-of-motion [78].  For 287 
identified ACL and meniscal studies, the type of muscle action was generally adequately reported. 288 
Given that progressive overload is one of the cornerstone principles of strength training, the volume 289 
load of each exercise can have a direct impact upon physiological responses, chronic adaptations, and 290 
overall clinical outcomes during TFJ injury rehabilitation [38, 40, 79, 80]. Volume load is typically 291 
determined by calculating the total number of repetitions (sets × repetitions) and multiplying this by the 292 
magnitude of load (e.g. kilograms (kg)) [79, 81, 82]. The magnitude of load represents the intensity 293 
component of progressive overload, and can be calculated/reported an absolute load (e.g. 5kg) or a 294 
relative load (e.g. percentage of one repetition maximum (%1RM)) [79, 83]. Whilst sets, repetitions, and 295 
load were adequately reported across the majority of ACL studies, only sets and repetitions were 296 
adequately reported across meniscus studies with the magnitude of load and relative intensity being 297 
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frequently omitted. Therefore, based on studies identified in this systematic review, volume load and 298 
average intensity cannot be replicated in clinical practice for individuals with meniscus injury. 299 
The velocity at which anisometric muscle actions occur within a repetition can also be important when 300 
applying the specificity principle of resistance training [82, 84-86]. For example, in the latter stages of 301 
rehabilitation programmes, clinicians may wish to select exercises and APVs to target maximal power 302 
gains, for which lower velocity (slower) movements are ineffective [87]. The velocity of a repetition cycle 303 
will also impact the length of time taken to perform each set of an exercise and thus affect the overall 304 
‘time under tension’, another measure of strength training volume which can impact physiological 305 
responses and fatigue levels [37, 88-90]. This systematic review identified only one ACL article [91] 306 
whereby velocity was adequately reported and total time under tension could have been calculated.  307 
Muscle atrophy and weakness are common impairments following TFJ injury [16, 17, 35, 92] and 308 
strength training exercises are often given to elicit muscle hypertrophy and increase muscle strength 309 
[29, 42, 93]. Manipulation of the between-set rest period has been shown to impact physiological 310 
responses involved with hypertrophy in uninjured adults [94, 95] and, therefore, should be an important 311 
APV for therapists to consider when designing TFJ injury strength training rehabilitation programmes to 312 
mitigate impairments such as muscle atrophy and loss of muscle strength.  313 
Weekly frequency of sessions and number of rest days between sessions are known to impact muscle 314 
hypertrophy and levels of neuromuscular fatigue in uninjured adults [80, 96]. This review found that 315 
whilst weekly frequency of sessions were adequately reported across both ACL and meniscal studies, 316 
rest days between sessions were often not. Clinically, rest days between sessions are important because 317 
too few could result in inadequate tissue recovery from training loads and exceeding the TFJ envelope of 318 
function at a set point-in-time [97], and too many could result in sub-optimal hypertrophic gains [80, 319 
96].  320 
Half of EDs (patient position, joint angle/arc of motion, loading method, progression criteria) were  not 321 
adequately reported by the majority of ACL studies. Additionally, half of EDs (compound or isolated, 322 
patient position, single or double legged, joint angle/arc of motion) were not adequately reported for 323 
meniscus studies. Clinically, EDs are critical components of strength training because they can affect 324 
forces acting across the TFJ in a population that possesses compromised knee anatomy and joint 325 
stability [98-100]. The omission of EDs can raise potential safety concerns with regards to, for example, a 326 
patient attempting a full-range single-leg squat vs a partial double-leg squat at an inappropriate time in 327 
rehabilitation [101]. 328 
Strength training programmes following TFJ injury are often progressed in a time-based or objective 329 
measurement-based manner [71, 102]. A method to help clinicians decide when to progress an 330 
individual’s rehabilitation is necessary for both patient safety and continuous improvement [27, 102]. 331 
The problem with time-based progression criteria is that individuals can have profound differences in 332 
physiological and biochemical characteristics and heal at different rates [27]. Thus, objective 333 
measurement-based progression criteria (i.e. goals) are preferred, whereby a patient must achieve a 334 
measurable criterion (goal) before an exercise is progressed to a more challenging version [27, 102]. 335 
Most of the ACL and meniscus studies presented time-based progression of exercises versus objective 336 
measurement-based progression. Of the ACL and meniscus studies that did mention some form of 337 
objective measurement-based progression criterion, all were vague with regards to how to then 338 
progress exercises to more challenging versions beyond said criterion. A more detailed and standardized 339 
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format for reporting measurement-based progression criteria, and the methods for progression beyond 340 
said criteria, is desirable for TFJ strength training programmes. 341 
 The Consensus on Exercise Reporting Template (CERT) offers a standardised method for reporting 342 
exercise interventions [49]. We did not use this template in the present review for two reasons: 1. the 343 
CERT study [49] was published just after the present review had been registered on PROSPERO [51]; 2. 344 
the CERT focuses on clinical trials, whereas the present review planned to encompass a wider range of 345 
study designs. The Template for Intervention Description and Replication (TIDieR) also offers a 346 
standardised method for reporting interventions [103]. We also did not use this template for two 347 
reasons: 1. the emphasis of the TIDieR [103] is also on clinical trials and, again, the present review 348 
planned to encompass a wider range of study designs; 2. the TIDieR is a general tool intended for 349 
application across different types of intervention including drug treatments and, therefore, is not 350 
specific to strength training contexts. As for other recent systematic reviews [50], we did not use other 351 
intervention reporting templates because the present review commenced before they were published 352 
or such templates are not specific to reporting of strength training APVs and EDs for individuals with TFJ 353 
soft tissue injury. As recently proposed by Holden et al [50], future research should consider combining 354 
general exercise intervention reporting recommendations offered by the CERT [49] or TIDieR [103] 355 
checklists with specific strength training reporting recommendations. 356 
We applied date and language restrictions within our search strategy. Such restrictions clearly exclude 357 
earlier studies and publications in other languages. Future systematic reviews could search different 358 
timeframes and other language databases to identify other worldwide works on the extent to which 359 
strength training APVs and EDs are reported in studies of adults with TFJ soft tissue injury. It could be 360 
argued that the 51% threshold for APVs and EDs to be defined as ‘adequately reported’ should have 361 
been higher to facilitate greater translation of EBP. The 51% threshold does, however, serve the purpose 362 
of reflecting a majority perspective. Future research can consider whether a higher percentage 363 
threshold is appropriate for operationally defining the term ‘adequately reported’. This review solely 364 
looked at whether strength training APVs and EDs were adequately reported in TFJ rehabilitation studies 365 
and did not perform a quality assessment of studies or assess the extent to which APVs are reported 366 
against treatment outcomes. Future research should examine whether the extent of strength training 367 
APV and ED reporting does, in fact, influence TFJ soft tissue injury injury clinical outcomes.  368 
 369 
4. Conclusion 370 
Strength training APVs and EDs are generally not adequately reported in recent studies of adults with 371 
TFJ soft tissue injury. The inadequate reporting of APVs in studies of adults with TFJ soft tissue injury 372 
threatens the translation of research to clinical practice and the performance of evidence-based 373 
exercises due to readers’ attempts to interpolate omitted strength training information. The altered 374 
performance of TFJ injury strength training programmes could lead to wide variation in individuals’ 375 
physiological responses and overall clinical outcomes. The significance of this review is that it identifies 376 
future studies for rehabilitation of adults with TFJ soft tissue injury should document thorough and 377 
detailed strength training APVs and EDs to encourage higher standards of intervention reporting, 378 
facilitate better translation of research to clinical practice, and potentially enhance patient-relevant 379 
outcomes. 380 
 381 
  382 
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